Hypoglycemic effect of insulin-transferrin conjugate in streptozotocin-induced diabetic rats.
Transferrin (Tf) receptor-mediated transcytosis of insulin-transferrin conjugate (In-Tf) has been demonstrated in cultured human enterocyte-like Caco-2 cells. In the present report, oral delivery of insulin as a Tf conjugate in streptozotocin (STZ)-induced diabetic rats was investigated. Human insulin was conjugated at a 1:1 molar ratio to iron-loaded human Tf by a disulfide linkage. The stability of In-Tf and the free insulin released from In-Tf was studied in the presence of rat liver slices by using radioimmunoassay. The release of free insulin involved a disulfide reduction reaction that was inhibited by the pretreatment of the liver slice with a sulfhydryl-reactive reagent N-ethylmaleimide. A protease inhibitor cocktail also showed a partial inhibition of insulin degradation. The biological activity of the conjugate was tested in STZ-induced diabetic rats with s.c. administration, and the conjugate exhibited a slow but prolonged hypoglycemic effect compared with that of the native human insulin. In-Tf also displayed a slow but prolonged hypoglycemic effect after oral administration in fasted STZ-induced diabetic rats in a dose-dependent manner. Furthermore, In-Tf was detected in the serum of rats at 4 h after oral administration of the conjugate, indicating that In-Tf can overcome the barriers in the gastrointestinal tract and be absorbed as an intact conjugate. These results demonstrate that transepithelial transport via TfR-mediated transcytosis is a feasible approach for developing the oral delivery of insulin, as well as other peptide drugs.